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1)13 Responsive to communication(s) filed on 24 April 2006 . 
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DETAILED ACTION 

1 . This Office Action is made in response to applicant's amendment filed on 
4/24/2006. Claims 1, 3-8, 12 and 13 are currently pending in the application. An action 
follows below: 

2. In light of the remarks entered by the applicant, the finality of the previous action 
is removed and this non-final action is provided. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 3-8, 12, and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Son (USPN: 6741234) in view of Zimmerman, and further in view of 
Dimmick and further in view of ButtenA^orth. 

Regarding claim 8, Son discloses an optical mouse with a housing (Fig. 7, 
element 26), an image sensor (Fig. 7, element 27) for capturing images of a surface 
(Fig. 7, element 28), an optical conduit made from optically transmissive material, 
channeling light form the light source onto the surface (Fig. 8, element "light emitting 
lense") with an input and output and a lens to focus the light reflecting off the surface 
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onto the image sensor (Fig. 7, element 25). However, Son does not expressly disclose 
the optical conduit having a curved interior surface, a light source embedded within the 
optical conduit or a reflector cup embedded within the optical conduit and surrounding 
the light source. 

Zimmerman discloses an optical conduit having a curved interior surface (Fig. 11, 
element 426). However, Zimmerman does not expressly disclose having the light 
source embedded within the input end of the optical conduit. 

At the time of invention it would have been obvious to one skilled in the art to 
modify the teachings of Son with the teachings of Zimmerman to produce an optical 
mouse that utilizes a light emitting lense with a curved interior surface rather than a 
system with straight interior surfaces as depicted by Son. As shown by the different 
geometries of optical conduits used by Zimmerman in figures 1 1 and 12, it would have 
been a matter of design choice for one skilled in the art to pick a shape of optical 
conduit of any type desired to direct light to the desired output location. However, the 
combination of Son and Zimmerman do not expressly disclose embedding the light 
source into the optical conduit, nor embedding a reflector cup around the light source to 
direct light towards the output of the optical conduit. 

Dimmick discloses a light source (Fig. 3, element 90) of a light emitting diode 
(LED) embedded in an end of the light pipe (col. 6, lines 33-41 and col. 11, lines 22-27). 
However, Dimmick does not expressly disclose a reflector cup embedded in the optical 
conduit surrounding the light source to redirect light towards the exit of the optical 
conduit. 
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At the time of invention it would have been obvious to one skilled in the art to 
modify an optical mouse system of the combination of Son and Zimmerman with the 
teachings of Dimmick regarding inserting a light source into an optical conduit. The 
motivation for doing so would have been so that the light source only provides 
illumination to the light conduit and display areas beyond the conduit rather than losing 
light to surrounding areas and to reduce maintenance and cost of operation (Dimmick, 
col. 3, line 63 - col. 4, line 1 ). However, the combination of Son, Zimmerman, and 
Dimmick do not expressly disclose embedding a reflector cup that surrounds the light 
source into the optical conduit to redirect light towards the output of the optical conduit. 

Butterworth discloses a light emitting diode comprising a light source (Figs, 1 and 
2, element 110) that is surrounded by a reflector cup (Figs. 1 and 2, element 120). The 
reflector cup redirects light so that most of the light is directed in a chosen direction from 
the LED. 

At the time of invention it would have been obvious to one skilled in the art to 
combine the teachings of Sun, Zimmerman, Dimmick, and Butterworth. The motivation 
for doing so would have been to utilize a light emitting diode source that is efficient and 
produces light over a broad portion of the visible spectrum (Butterworth, col. 2, lines 7- 
16). By inserting an LED such as one described by Butterworth into the optical conduit 
as discussed by Dimmick this would result in the optical conduit having a light source 
and reflector cup embedded within the optical conduit. This would produce the device 
as disclosed in claim 8. 
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Regarding claim 12, Zimmerman discloses an optical pipe for transmitting light 
from an input to output that uses a parabolic shape (Fig. 11, element 426 and col. 13, 
line 63 - col. 14, line 2). The Examiner notes that the figure shown is a aoss-section of 
the optical pipe and the three dimensional light pipe would then have a paraboloid 
shape. 

Regarding claim 13, the Examiner notes that the limitations of claim 13 are 
similar to the limitations of claim 8, but lack the requirement of having a curved interior 
surface within the optical conduit. Obviously a curved interior surface discussed in 
claim 8 would read on an interior surface as described in claim 13. Therefore, the 
arguments made regarding claim 8 may be further applied to the more generic claim 13. 

Regarding claim 1, the Examiner notes that claim 1 lacks the requirements of a 
housing, image sensor and lens that are part of claim 8. However, the optical conduit 
with an input, output and curved interior surface, and a light source and reflector cup 
embedded within the optical conduit are the same as recited within claim 8. Therefore, 
the arguments regarding the optical conduit that are presented for claim 8 can be 
similarly applied to the limitations of claim 1 . 

Regarding claim 3, Zimmerman discloses an optical pipe for transmitting light 
from an input to output that uses a parabolic shape (Fig. 11, element 426 and col. 13, 
line 63 -col. 14, line 2). 

Regarding claim 4, the Examiner states that light conduits shown by Zimmerman 
show that different shapes of the surfaces of the conduits are possible by one skilled in 
there art. Therefore, forming the body of the light conduit so that curved surfaces of the 
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conduit fit different equations would be a matter of design choice for one skilled in the 
art. 

Regarding claim 5, Dimmick discloses using a light emitting diode as the light 
source (Fig. 3, element 90). 

Regarding claim 6, Son discloses an optical conduit (Fig. 18, element "light- 
emitting lens") for use in an optical mouse where the conduit has a gradual bend so that 
the output end and the input end are at an angle different from each other. The angle of 
difference of the input and output ends of the optical conduit are less than 90°. 

Regarding claim 7, Dimmick discloses the light pipe can be made out of acrylics 
or plastics (col. 6, lines 27-32). The Examiner also notes that the materials described 
are commonly known in the art as suitable materials for constructing a light conduit. As 
such, it would be a matter of design choice for one skilled in the art to form a light 
conduit out of one of the listed materials. 



Response to Arguments 

4. Applicant's arguments with respect to claims 1 and 3-7 have been considered but 
are moot in view of the new ground(s) of rejection. 

Regarding the comments about Dimmick reciting the use of a translucent light 
pipe that does not completely direct light from one end to another. The Examiner 
agrees that Dimmick is directed to a light pipe that would unsuitable for use within an 
optical mouse due to the light transmission from the sides of the light pipe. The 
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inclusion of Dimmick is not intended to provide a light pipe to the system, but to show 
that the insertion of a light source within a light pipe is known to provide improved 
efficiency of transmitting light from the light source to the light pipe. Dimmick points out 
that by inserting the lights into the light pipe there is no 'down light' or light that is 
radiated from parts other than the illuminated light pipes. It would be obvious to one 
skilled in the art that insertion of the light source into the light pipe would have the same 
effect of reducing or eliminating any light being lost to areas outside of the light pipe 
itself by removing the need of transmitting the light from the light to an input of the light 
pipe using mirrors or other optical means. 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven E. Holton whose telephone number is (571) 272- 
7903. The examiner can normally be reached on M-F 8:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amr Awad can be reached on (571 ) 272-7764. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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